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In the structure of C60 molecule, there are two distinct types of C-C bonds in 
which the bonds at 6:6 ring junctions are shorter and behave as olefin unit. So the 
metal ions can easily coordinate to them in a η2-fashion. Hyperconjugation 
effect maybe lies in the fullerene metal complex, which makes the electrons flow 
easier in the large scope. Therefore, the complexes show promising properties in 
photoelectric, catalytic aspects, etc. 
In recent years, the major studies in metal fullerene complexes have focused 
on the complexes of C60 react to Ⅷ group organometallic compounds with 
single-dentate phosphine as ligand, while the η2-fashion complexes of C60 react 
to chelating diphosphine ligand have rarely been reported.  
In this thesis, we chose Pd, Ni and Ru as the central metal coordinated dppm 
and dppe whose syntheses were conducted as reported. The fullerene complexes 
C60ML (M=Pd, Ni and Ru; L=dppm, dppe) were prepared by the method of 
ligand substitution via the reaction of C60 with ML under the condition of a 
nitrogen atmosphere and refluxing. 
A series of η 2-fashion C60 complexes were successfully gained and 
characterized by methods of elemental analysis, infrared spectroscopy, UV-Vis 
electronic spectra, X-ray photoelectron spectroscopy, X-ray diffraction, etc. The 
oxidation and reduction properties of these derivatives were studied by cyclic 
voltammetry. The results showed that dppm or dppm took up two coordination 
sites of the central metal, and C60 took up the other two sites in σ-π feed back 
pattern. The result of redox research indicated that the reduction potential of the 














effect (PVE) for C60 complexes on GaAs single crystal electrode forming n+n 
heterojunction in the photo electrochemical cell were studied. Influences of 
various redox couples on the photovoltaic effect were observed. The results 
showed that the photovoltaic effect of (n+n) heterojunction electrode formed by 
C60ML /GaAs is effective, especially in the O2/H2O, I2/I3- redox couple. The 
photoelectric effect is related with the thickness of the complex film, the media 
and the position of the metal in the periodic table, etc. The photovoltaic 
performance of C60Ni(dppe)/GaAs electrode in the O2/H2O redox couple is the 
best, and the maximum of photovoltaic potential is up to 172 mV at the 2μm for 
thickness of C60Ni(dppe) film. 
In conclusion, we synthesized, characterized the C60 complexes by the 
reaction of C60 and low-valent transition metal compounds and studied the 
photoelectric effect, which can provide much convenience for further research of 
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图 1.2  C60和fac-W(CO)3-(MeCN)-(1,2-Ph2PC6H4PPh2)的反应 
室温下C60的苯溶液和Fe2(CO)9或Ru(CO)5反应将得到[M(CO)4(η2-C60)] 
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于C60三条 6：6边上方）、[Ru5C(CO)11]C60、Ru6((CO)12(dppm)      (μ3-η
2,η2,η2-C60) (dppm=Ph2PCH2PPh2)等。 
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